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(54) HUMAN ERYTHROPOIETIN IS0F0RM 

(57) Abstract: 

PURPOSE: To obtain the subject new isoform having a change to 
cause an increase in a number of glycosylation sites in an amino 
acid sequence of human erythropoietin, capable of increasing the 
production of reticulocyte and erythrocyte, effective for treating 
anemia of renal failure, etc. 

CONSTITUTION: This human erythropoietin isoform has one or more 
changes to cause an increase in a number of glycosylated sites 
such as N-bond carbohydrate chain bond site, an 0~bond 
carbohydrate chain bond or the like by addition, deletion, 
substitution, etc. , of an amino acid residue in an amino acid 
sequence of human erythropoietin, has activity on the increase of 
the production of reticulocyte and erythrocyte in vivo and is 
effective for treating anemia caused by chronic renal failure, 
etc. The isoform is obtained by varying one or more sites of sites 
68, 69, 71, 124, 125, etc. , of human erythropoietin gene by site 
specific variation, incorporating the gene to a vector, 
transferring the gene to a host cell such as Chinese hamster ovary 
egg cell, etc. , to express the gene. 
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(2) 

1 

&«©««(#. 
fc*»jfSElE*©£<H#. 

s y KE^j©&e69-e«&snfc t> cot <& * mxm 2 e 

HEi£©g{H#. 

M#H7] fcPxyxn#x?>J;Dt>JSfeMWWi 

[M&g 9 ] «(^*ftft«*lHS^«*fl;1WHTr» 
[f»#B 1 0 3 t(tE^*fl:«wg*to-^et*fl:«MS-e 

**II^7B«©S«#. 

1 1 ] *i-*ttDNA Bmo&BMtonto&m*. 
Jiixii7Kfla«os«#. 

BWtai2] TIEOS: 
[Asn 69 ]EP0. 

[Asn 69 ,Thr 71 ]EP0. 50 
[Ser 6 \Asn (9 ,Thr 71 ]EP0, 
[Thr 125 ]EP0. Rtf 
[Pro 124 , Thr 1 2 5 ]EP0 

*saRsn«t r-x>JXo#X:F>gMH#. 
M#9|13] H*fll, 7Xttl2©khx>Jxn# 

«:©»S*Wt8(rrS«t5fcai*ai3SB«©DNA ffi^JT 
[**9I153 7Xttl2Kffi«©?&«±# 40 

•SR. 73^3Vt>hXH£ttfc;Mr*LTft«IUMfc 
[0 0 0 1] 

SHEW. -tn&n-H-r-BDNABM, -?-©DNAE?iJ 
[0 0 0 2] 

[flE*oa**J:tfaW«««»«UJ:5fraKHl x'J 50 



4$M¥8- 1 5 13 9 8 

2 

XD/tfx^Mi, *jfii3»ltfBaiia^e*JliiS*'v©dE3l»jS 

efcfftosttae*;^^**. ens. sstftifius 
n. mb* ftiwii/T#«K*«»jiunft»«iiwr 

*. R*£©il8*. WK©xUxn#x^>£g©a£'> 
K.fc9K<^£?iri::fi]fiLf;:&:-5. xUXDtfx^fcri 

- p ufc«e^-c»R«ftix&»*iBBfl!)aaR*j** 

[0 0 0 3] i6^STXUXa#X5 1 >©A#«*«JC 

[gjtsnT^jfc. c©aes«. t r-©Rtc#ft-r^5 

tt*ih&ftt. @#A<brtiaLT&**P©Bc't'X'JXD 

K J. Biol. Chem., 252, 5558 (1977*f0 fcftT, Miyake 
*fc«fcDfcPBttX'JXn#x?>©*|»&». 

[0 0 0 4] xUXntfx^Sn-PLfcge^Olig 
Jfc, ?D-->^&tf5S5itt> *Btt9lF£4,703,008 * 
(Lin) fcl3«SnfVi-5. WAtf, a*«A.lUxn# 

IWfiiSiBj9>60«*lftAxU^DJl«x?>©»IB«|«Ur 
■3V>T©Bi»4, *H»«FSW,667,ai6 4»<Lal«) 
Sti-5. :7*5X 5 P±tcx'jxn^x5 1 >ae 

***XU*n#x?>©«3ifttfl3JKtt. «J*Tf&S 
fc+#ft»®xyxn#X5f>£&fflWfg{;:Lfc. S 

M©ffiffl"itBtt«. n©aeB©^ffl»atcoviT©a 
[0005] ae»©3-«*wetttt. j: 

S. PL<«. aeg©-^«jg tfp-6. ^©75 
(WA.«7;V7r^'J y^XXtt^-^-P) RtfH 

*. 35^s©»*xttfl:#feu<a»3!?«iafc«fc-sia 

«fcx**tfH#:*lii©tt*B. £fe¥«fitt©i£4>£ 
[0 0 0 6] B*4*fc»T, BaK©£**»stt 

a. iwai©«igic£i9*#<£iE2ns. mn»6 



3 

s/g>©fcSc±Dffitt#fc^*xtti3^£&v»se 

[0 0 0 7] i"j3->l/->3>li tfU^^H** 
©*fi©tt«"CB*. BP*>, 0-*§-&*'J 

iM»#t'JJ*y*'JF*«. E5iJAsD-X-Ser/Thr (£ 
£TX »:7nU>*IBK75/a**f> ©-$T<&£- 

7*^?*>»*iii£ , *-*ffl* t **. #fflK»Tjiv» 

->7;VK«> S#N-«g£2fctf <)-*§-&* U 

[0 0 0 8] t hXUXD^X^>©75yKE5lJl-16 
fttffchBtt*©xuxn#x?>©Pi#tt, 

»aejio*»^»o»4ox«»6j«*=^»foHHi8'&a 

U3 5'l'-5'3>tt24, 38Syt83©ttBtC#ftf^7X 

« 126©tt*fc#ft"r*-feU>38UI"eiBi:* (Lai « 
J. Biol. Chem. 261, 3116 (198659 ; Broudy ^Arcb. B 
iochem. Biophys. 265,329 (198859 ) . tVttyil 

U&VJ (Lowy^Nature 185, 102(196059 ; Goldwasser 
m I. Biol. Chem. 249, 4202 (197459 ) . E©ttR 
tt. ffF7->7n ; ?U37n5M' >ig-&Se»t©«S^ 
ffl t£<k 9 ffS&ri> 57">7oi'J X n#x? 
{C^SanS^tlC±Dra$tlS (Morrell « J. Bi 
ol. Chen. 243, 155 (196859 : Briggs^, Am. J. Phy 
siol. 227,1385 (19745 s ) ;Ashweli Methods Enzym 
ol. 50, 287 (197859 ) . i!©«fc5fC. I>JXD*J 

x?>©:fr'j =f*y*u F«&&«tt©tt#©«tfllii3lJ 
#^'jn->;Wbx'j7.n7j?x5 1 >li, ^ 

-r>tfhD«HStt^r*C£#«*ttT*& (Do 
rdal£? Eodocrioology 116, 2293 (198559 ; SftBLin 
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X 'J X n#x^>©-f > t* h DgttfcifL < 3£4>£-tt5 
(Dube^? J. Biol. Chem. 263, 17516 (19885 s ) ) . 

[0009] iwn#if>o»*w[Mtt s?m 

<IBF)©»*fi^*fl!^TJl&9&W«#lC 

rfl»»««i/fcxuxn#xg i >iaMiioiBP w^ic^ 

^T«£LTHS (Lukowsky^ ; J. Biochem 50. 909 
(19725 s ) ; Shelton $ Biochem. Med. 12, 45 (1975 
59 ;Puhr Biochem. Biophys. Res. Comm. 98, 930 
10 (19815 s ) ) . xUX03]*X? 1 >firtt£3~r*£<T3 
Xtt4<l©75^->3>*^ne>©W?S©IEF \Z&K>to 

itsnr^&K s&fc, 7 7 3 >©«;«.&«*:-€■© 

Wffitt t ©M tc ttft s HStttt ifite Snft^o 

[0 0 10] iljzE©Miyake^{CiOP^anfet h^* 
*©fg&XUxn#X5 ; >©*3gH>, II&tfIIIA&*« 
SnfekHP+^T/^-f h^nvh^77^— ©x 

it? -rant #8*3 tut. &©77£->3>iiRtfniA© 

MeZMfcfo^flrtt. 77^5^3 77i7->3>IIIA 
±0^5/7;Mt***W*V»!:i:*5cUfc (fr>£©Do 
rdal*) . 
[0 0 11] 

[■w»Hwrs&»©¥BU 
ga©gs 

*«9Itt, t hxUXD*x^>©737»eW+K. 
50 [0012] C©^ 'J 3 i/MtWSOt. N-i^^M*ft#l 

75yBI9*©f*JD, K*Xtt«JtfcJ:-3TfrV»**. 
*^HJ©*iSffi«lc«fci3. t&iB^U3->;Wfc8Wfctt. » 

Sfctt, t bXl>XD#X? 1 >©73/&E*lJ©&B69 

xmMii25 TE&snfc *>©•?&*,, 

[00 13] *3M!tt*&, kHUXD^If>iO 
t>«*fl:4MS©ft**£v»k mimc#i?>«h#* 

40 [0 0 14] jfejcfcttfltt. ->7;Ht*g£gM££g«-f 
*%>©T?*D#«. nni4H8'&**fl:*WBXH: 

[0 0 15] kH'JXD#If>W 
fcLT, [Asn 69 ]EP0. [Aso 125 ,Ser U7 ]EP0, [Asn 69 .T 
hr 7, ]EP0, [Ser 68 ,Asn 69 ,Thr 7l ]EP0. [Thr 125 ]EP0, S. 
r/[Pro' 24 ,Thr 125 ]EPO^JtUT#tf 

[0 0 16] *%mt2?>\Z. ±|BS»©?&«±#^ft 

fSH. 7 hRtf/Xtta#i«rt*LTfc*K 

50 *ffl^fcfi«-r^. 
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[0 0 17] khxyxntfx^SHHfWi. MVtmih 
[0 0 18] #Sg9JB:i;&, ±i£bfct: bxuxntfx 

©3£5i£ "JlgtC-TSi -5 KfiMBD N AE^T H 5 >X 7 
[0019] fftt&ttW 

*5&W\z£n\& lU^a^ifW 77#-A**»# 

sns. ^«^mmi3c«i(iEF) «. m^ics-^^rsa jo 

®eMro^«^(pi>-e*So IEF ±\Z®&2tlZ>*: 

». m-©piat;NU75yKE^^*-rsxuxn# 
x?>w»<»£jrf. 

[0 0 2 0] #*LV>{§«£&£XUXa#X?>te, 

3fc£DNA 6Bfll©S8£©£j«f8rr**. HI*, #SUV»* 
«fc**xuxn#x?->tt» S&^&^xuxcitfx? 

91»»fc^»&#aSftr©LIii *m®Vtm, 703,008^ 

n#x?>«, &m\z£.Q*vmw\z'£is!>rz&mm&<D 
Lai «©*Btttt£4.667,oi6 ^©5£*£0!l2 tcfBfj©® 

«©^S£, XH DEAE-7^D-X^DTh^7XW-£ 
Q-fe X 7 n-X? F ^7 7 w - tcttAS H t SKtt* 

•fe7rn-x*7A^Slt^T. ^AfcfttOpHtt-r 

5fc»lCfflli-5ig»jgtC*ViT25iiiM NaCl #>&55mM NaC 
l \ZftH, *7A^e.X'JXO/px5 1 >^{a$-B-^fc 
»fcffl^*«WKfc*WT7ail NaCl *>6140 nM NaCl 
(eft**. i:©4Mttt. Ft^JUj&K^MJ^A^^ 

(BP*. A*>H) tbTfMW*. «»x«jxn#x? 

>£ief \zmzt> mm&xomtsizmmimtET 

[0 0 2 1] IMCfcMUXDJpIfXDTSyS 40 
iB5B**-f*ia*ft^.XU X n#X^>©BiJ* ©-f 7 7 
*- A«. l*»514©i/7;H8Sr*f sxuxnjpx^ 
>$HHc*fj£;u «ffll/tl*JM.xijxn#xf>i: 
: l¥tt-r-5 : &-1'7 7*-Att, -f 77*-A*tBr=rr5-> 

^lc#ft-r-5x>jxn#x?>. fiP^KfijfeObhx 

uxd#i?x Rc;#iUfflBafc«i«#jfii«si;#jiiu* 

\Z+ft\Z, 55^C#ft-rsx"JXnj|?X5 1 >©75yi? 50 



^¥8-1 5 13 9 8 
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[0 0 2 2] XUXD!|?If>©W»l #Sc©-f 
7 7*-AS3rr*)5«. fflX.tfMa|t©LaI ^©#fF©^ 
Jfi^J2©i5lc«SLfc#j®«, IEF tcirjfrtfrbfclg 

H@©ffi©i^ffi«-f77*-A*^lilSnTV^. (IE 
F y^±T->7;l/ffil4®£i±©ffigt^KT5r©iiSK 

ttsii, ->7u^— mMztt-rzwffiof&famzj:*) 
*2 <t 3 tc ->7;vK©flS©^©S#S:-&ty c: t^-e 

IEF »C<fclM77:*-A©l()fi£#IIU -?-©5*5fi 

•5. ^7*K^»£##rL;fc^77*-At;:otvr. 
5 ffl©-f 7 7 *- A«9, 10, 11, 12X«13fi©->7JPKS 

[0 0 2 3] -f 77*- A5#>£11 (dCT. 77 
*- AttX'J xn^x?>»^ 0 ©v7;v®©Slc<t 
O^Lfc) ©XUXD#X5 1 >^SD©>'7;^3i 
«©&£. x'JXD^x^>©ffi^>tf#it^tt©Ra 
CtttiHHflW&S. -f 77*-All7!^14tt, SUH 
Cffi*H >H#J±Ste£;fr-r5. -Y 7 7*- A 5*^14 
»x (Si?^^lil^iiSgS- : 7'?XA-f*7>yfe-fffilC<tD 

lx 75 F7*-H«S*»«r, 280nm tC^SKiRX 
HlUXa#lf>l:jtitS7J't'fAy7^t'f(RI 
A) lC«fcD&£b;fc. U/ml£:UT«£nSRIA Mfem (E 
grle ^ Immunobiology 172, 213, (1986¥) 212, 
770 H/mgXUXU^X5 1 >^U^7 , ^F (RIA t<t0 

ftS^nfc«iixuxD#x5 i >©WJtstt) TBrr 

S j: t IC <fc -d Tmgx U X a #x^ 'J ^X"^ F/ml t 
bTS^n^WLfc-f 77*-Ajg 

-f > h'^tfcfStttt-f 7 7 A 5 S-f 7 7 All* 

[0 0 2 4] ZZTSo-i >tf*Jtftttttt. ffi^-O 

t3]?tfcstt©««tt*i^». «y*-r>t^]tett©a'i« 

^ft^^-r2.fc»©ni;^*rs^ffl^T»*TUfc-f 
7 7 *-A©ffl*fstt$ittJ-r-5fc!ie>(c©*.ffiffl-r 

fc, •^©-f7 7*-A©j@W<SXH«6^fi^-r ! b©T 
[0 0 2 5] *^Wli. X'JXD^X^>-f 77*- A 

£g«-r-5. *^(c<tD^e.nsxuxa#x5 i >© 

^©-f77*-AS^-e©tt®«. tb^K©asic«t 
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7 

-fV7*- A«, &*&AxUXD#X3 1 >©'f 7 7* 
-At***. *iffllt ff*U4M*fc»T, x<jx 

©&) ©->7;l^ (attftttl-143j>6**»*6a*? 

«. %*fJfcS&&«, 9,10,11,12,13 xm4T»4. ffi 
0«*K:*T. 3ttftttl4£jB*.. %*Jlr«16-23 

[0 0 2 6] #fg?U«. 2aXtt-Ha«±©X>JXD# 
X^W7 7*-A£^tmj£%£ffi«T*. -r>©& 

£gC«±©->7Jl/K. WA.(ilWD!|?lf>^SO 
llffl£j@A£i'7;i^Xte#^im2ig£j8*S->7;V 

12,13 Stfl40jB^»ft^». «©IB«fc».T. £©& 
Jfcifctt, XU7n^X^>^SD3f5tOSO'>7JV 

A9, 10Rtfll©Hfc**£tt. **Wtt35&-f 77*- 

a ©«#*** n c x \rnis. 5 X U 7 D #X^ >-f V 7 * 

-A©ttJ*4fc*iMW*. -f77*-A9,10X 
lXll©jg-&<BJtt, 1:1:1. 2:3:1X«20:20:1 ©iStCfiJ 

£t**-tM?rs. 

[0 0 2 7] C©fej£4fct& 4 8*$©^ 7 7*- A© 
IB^tt. 09A«-fV7*-A11.12RlW3©S^iftFXttl 

2fttf i4©»£«xtt 7 M3©l^«i$^tfj: t#* 

[0 0 2 8] I'J7D#IfW 77*-A©j&&4&£ 

-rv7*-A£iip$ic*nf£#£fc£tt-r£. eine. 

©75&tt» ISSffl^S^mm*Si©j:3*afeic<tSffi 
*©-f7 7*- A©«L Xft-ft^Ii'O?^? 

7^-Xtt«*^nvh^57^-©«t'5*e^fc«]: 
■s^HFaoBfjEfto^y;!* (W*.tfii«) s#T*-f 

V7*-Aji'&i»©IISBS^tr. cne.©^:T©Sft 

k, ^©s*tuT««ffc«fc.5gea©5Miis*f*. 

[0 0 2 9] »#. -f:*>5afcimv 1*^57* -Rtf 

§i^n7hy77^-li. -eBXtt£&©x>JXn 

tv. at h-x>jxn#x^> (aa^*e>b^ffi) xa 

St!. axU7D#X5 1 >ISS«KCt3UT«. *5pH7T 

c©ses&*5A(r«-rs^t*w^b<, 

H««lt^l.iTtt. pH7*6*SpH4TIl©ae5?**7 
Afcft-rSCt^-p^S. jftpH4©^«&T?J7A£i* 

-r*>^m*5Aicie^utt*Sofcc:n^ 
t/pHSitiras-e ■& n t fc<t o x«*5ph4 tm -ty&mm 
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M.Z n v h -t?lipH«i)>«jEX«iS5JfiSS-r?* 
7A£ffi#T*£tC,fc9;*J7A;f!l>e»'f 77*-A£?§ 

[0 0 3 0] *BW©-'3©a#tt. tt^SOffiSgim 
±. PJA«i0S©->7JPK*#-r*x»j7a#xg 1 >'f 

x-x/nax^-^mw, cho ) m^mmzm-rz. x 
uxn:i?if>»m ^©->7;^^«s*ii®-r 
s^t©?#*M-^xtto-ig^urfu-»/*u mm 

10 <£^TT*o 05^fiT-h77>x^- (IH#&) IHS^*U 
rftf-yA'J H«. ftt>«®tC4^©v7JHIie-&Bltg 
&&£Ji&U 77A5^>ie-&ei5&I^T5 i h 
77 >-r±S! t^-T* H t*iT^*-^SS^H^« 
^'J^yTJ'J FSStt, a«> £<T2X«3 7f3f©>' 

fi^2-7-3f©v7;PBIiSS^fi<£^«-r-5. d©«fc5 
IC, XUXnjpIf^m 3ffl©N-i(g-&^'J^-!}-i/ 
*'JH^Tf h77>rtt*5«^ ->7JI^SS 
tM4<i**-rSCt^T#-5. M^AXUXDspX^ 

# xcf-h77>'^«^S^Wtc^i)n-r*::t*tT#, 

[0 0 3 1] SttlUXD^XfXDH-^UJD-y 
#'J Htt, #971 — XtCa2,3 Rtfa2,6 *§-&jia#© 
->7;VK^-^tJ (Takeuchi^ J. Biol. Chem. 263, 365 
7(1988*)). ASttCtt. a2,3 m&<D~>7)Vmf?> 
/-Xal,6 #«tt©#57 h-XKftinU a2,6 IS 
-&©v-7;UK«T>/-7ol,3 ##±©#97 I — X 

50 icttflnTS. ^tie.©->7^K*^Jn-r-5»iii (0- # 

97 h->Ha2,3 ->7U^h5>77x9-t:SrX/3- 
#97f->Ka2,6 ->7U;Vh9>X7x9— t?) tt. 
-£n-£nTW-7al,6 S.lXT>y-Xal,3 
5/7;WSf«0a-&4OK:* , b3»*fl9T**. 
[0 0 3 2] -7k FD^K^y7 7— tf (DHFR) 

u x p#x^>^tra*«iA«g6R©fiSfcaKn& 

77h-7Ha2,6 ->7 I J;Uh9>X7x9-1f : £%SU 

4» ^v^ct^?., rne.©i^iiartT*s$n*it®eR© 

N-^^iJ^-y--y7JU K£a2,6 ig-&©->7^KSr#Sn 
U*Vi. (Mutsaers^Eur. I. Biochem. 156, 651 (198 
6*) ;Takeuchi^ J. Chromatogr. 400, 207(1987 
¥)). ^oTCHO IBttTf4**n*a*lftAX>J^n# 
If>CH 7777h-XlC2,6 <g-&Ufc->7Jl'K*^ 
(Wi^©Sasaki^ (1987*) ; Wi£©Takeuchi 
$f (1987*)). *58W©ttO»«fc»T. -f77*-A 
£££-t5&8&Kffl^Sn3XUXn#x?>«. tlfg 

We- ^77hv-Ha2,6 ->7'J;Wh7>X7x9-if 
50 »e : ?T^«i$K& (h7>X7x7->3» L, ^7? 




9 

-cfiyfc-r*. asc^ufcCHO ffli&xttfl!j©ii&?i»®j?f£SB 

§K:$©-5Lee m J. Biol. Chem. 264, 13848 (1989 

[0 0 3 3] t M'J^ntofXDWfcX*^ 
lc-&*n-5o cci-cffifflLfc rthxyxa#x^>© 
g»j ttt, k hxyxn#x?>©73-y&ffi?ij# 
1 <H«±aftU^U3->;^Si!fi: MZ.tti'TJVmmG 
®m ©S^*inixfcxy;*n#x^>ft*T5. S<H 

^SlciO^US. £©.fc3fcMH#H:. thx'jx 
[0 0 3 4] t«*ttSH!fe«t«lDU*:JWH#H:, X'JX 

a#x5 1 >^©->7^Bt#W**iilni$-&*c:tfc«fc 

t hxyxn#x?>T?jlV>fc£ttf"> 
7;UK<t Dfe^< ©->7W^t5Wlt x®l^ 

-v3>$&£ttJPT*£,h,C±9xi:£. «WKf4, 

>XttO-^ 'J 3 -> > 3 >©£©© 1, 2303: 3 B©ji 
M&SrWrS. WAfcE. 69©fl«©n-f 7X 
XCB^bN-^ 'J 3 -> > 3 >©fc*©B3#g 
©gStetLTft-r-SE^J Asn-Leu-Ser^L^-BrS,, £ 

©±5a*flstt, as, » ; PSD4«ST©jiJin>'7;u 

aanwuio-yyrij'W- 

^3>«{fc££i;^*te©gfc©Wi:UTtt, 125S 
#127 ©ftg©77X>£^tl^la7X^7^>S.t;-fe 
•J>fC, 125 ©ffiS©77X><£XI/^X>»r, 124 ft 
#125 ©&g©77X>£^tt^n7oy >fttfXl/:* 

->3 >©fc*©3ijpeBfiS:^rrs t hxu xa^x?> 
©<&©£.< (omm^tsz t&ysmgitw&'c&z. 

[0 0 3 5] &*¥±2&*Wfc*©ft)£©-f 77*-A 
t> L < fi'f V 7 * -A©jg^XttX U x a #x^>IS 

fttf x y x n#x^>fc*.t»T#ffl&:&m 
i/K »«©«B©a«tt. »arr*«!Bfc±4. xu 

X n #X5=- >-f V 7 *- AXIJi U X a #x^ >m$M 
©&-£[*, »*u<ttt hJtJB7;^5>©±5aa« 

«&7^:iA>h££tflfflS*£LTfif3. ifcgfflMtt. 

S#©^\v hi; <J -y h£±#$1i:S©K: 

D, ^n«tegf£gtt£&#©fi3m ill 1**8484? 



(6) ^S¥8-151398 
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[00 3 6] 

[&J60J] *^^©JliS0il^^TtC±D^M{C^T 

z.nt>(Dm:ffim\zffi.iz.-2ftz>b0n\*?3i\,\ mmm 

©^ > tfjtf /W tT-yt-f fcfcTJH l^ifcx ij X D #x? 
^WCllSLfc^ttxUXD^x^^ip 

S. £©<£?!;:. ffi^-f >H^tkfifit©*-^»lJ£-r-5. 
X, fflv>fcxUXD^x^>^ip*i#«1-*HIS^t 
IgfiSlftl^tA^, >f^it»ttfi. "0/m 
20 l" , U/ig" , fttf " U/A2.0 " Tgb. "IU/ml" , 
"lU/mg" JSfc^X "IU/A280 " 

[0 0 3 7] Hffigfl 1 : ffl»&;ixu x affxg 1 W V 
7* — A ©JESS 

ffi*&Axyxn#X?>,;lirj£<Z)Lin tci2«$nfca 
OlcSSiSTS. -^B&tfHlHlBW-fV^-AltilSi© 
fflffi4MtiLTHVVfciBJ^AxyXD#x^>H^ M 
j£©Lai *©**«2fcB«©*)ifc±0*«L&. X 
®BRtfH0g©-fyx*-A«©ffl5B^KB. flfifc 
©Lai ^©. Q-t77n-X^DTK77^-©fiS 
a? fc«tr)*«bfc. cn6©il«l»f4. «**©t hxu 
xD3px5 i >t^i;75y KE?iJ**-r *ft*«iLx y 

Xn#x^>©-f V7*-A^igjSr^ ±tc-fyx 
*- A9-14£#ty 0 IB|iII©-fV7*-Ail«©ai5fi* 
J?«, Lai ^©*JS«9|2(^TIl'f*>^*^A©ffi 
«£, SmM^/lmM^Uv^eM^t^D^ffiUfc^ 

T)IM*G-?Z><1 77*-Am, Lai ^©^JgfiS|2 

(cta^^nTVisa 0 tcisiSffl^m^mM*ii)©ffiffl tc 

50 fc. ^EB©-fV7*-AISMIc:»T, 4*^13ffl©-> 

7;w*as*#-r *a*i**.x y xn#i^>©ii u 
» ic#fi-r * e t a> £©-f v 7 * - a 

>Xi^*7A (pH 8.4©ifift:rHJ'7A$0ET©;£*& 

Axyxa^x^>©^m. RrXB^K/KSitt^©* 
«) ^©^^^v^T«Lai %<Dmmw2\z'&-oTmm 

[0 0 3 8] mMOj y7*-A6ttJB©SHJS, 
WICX^>r-H-tt©}i^»S^198 (CSEoT. Mfeft 
40 y;i/^>y.K Wfhnr-^X (Ultrodex) » x;l/-r- 

7A?7-f h(Pharmalyte) (7r;^->7tt) 2.5-5 7 

5M©KSl*-&ty. 

[0 0 3 9] -|HlB©ISSlCi*T, 6.8ml © 20mM ^X 
>K7-hy?A/100mM :HW-hU9A pH 7.0 

S-ttfc*«j20mg©«i^^.xuxn/px?>^y;nrtt 
u 8y-y h-c«?ji6^7*-*xbfc. 

yjU*©-f y 7*-AA*> HSyjV^y F©iffiS 

50 «7y>htccky pi«{kbfc. 7*>j>m,&«. 
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(40%*? /-)l/10%m&/10% TCA/3.5 %X^tf 

V)V3-)vm IC30 (*a-c-en**ii»io») s»f* 
rtKiOHfcU 40%**y-;i//io%im (30-60 

13) IC-PH (*<J10?» «U ftfSbfcf 77*- A£pJ 
E-fb-fSfcftfc. 60*00 0.125%^-7i/-7;W- R-250 
/40%**/-;lvao%S1^*T15#fW&fib&&. 7. 
5X^^y'-;i'/10%^tft?Kfeb«:. -T77*- A£ 

-MJWtfljyJKy H«» «HB©»50X) SStDtH 
U *^DD^ Gftl6ral) , X7U-S5.5X24.5-05 1 

(DhHca*. ^as*«*?j40g fca*$"r*«w8b 

fco £©p»»ftlS*7:i--*;*U «K7 

77*-A©*n^tt£^tfy>ugB#£y;i^y h*s 

KDUJbfc. 

[0 0 4 0] yn/^S'f 77*- A&j8tH$-fr*fc» 
K. lOmMHJX-HClpH 7.0/5mM Chaps ££trig$l3c£& 

£/Mj5AK:#U hUX-Chapse««tT«c#Lfc. £ 
©aa&£**> 20%X^/-;P/10mMhUX-HCl pH 
7. Ot?¥«ft; b fcVydac C4 j£#8f jji S^* b fc 5 A 
(SIPS) tc^-ft^n&bfc. IO*7Alt 20%X^ 
/-^/lOmMh'JX-HCl.pH 7.0 . 35%X^ /— ;U/10 
mMMJX-HCl, pH 7.0&tf65%X*/-^/10mMhUX 
-HC1, pH 7.0&ffl^TgPgW(Cjg^tfc« 65%X^y- 
;U/10mMHJXT}gtiJb;fc77^->3>£, lOmMh'JX 
-HCl.pH 7.0 £fflt>Tl:l fc*RU MSfcftL&ft. 
-fc>MJ3>(Centricon)-10 (753>tt) l»Sig*!gS§ 
fcfflHTlOmMh'JX-HCl.pH 7.0 fcAy7r-Sail/ 

&. rroiiK%(D?>«fffli?«^m^*»*. 5M <omm 

£#£j#U77U;i/75 Ky^fT, -fc/Iz/W MSer 
valyte)-5 7>*'J> (-fe^A'tt) fcffl^T, *HM 

k> x^y-f tf-tt©m^##^25o fciE«anT^-5 

[0 0 4 1] z:0B©Hi|Kj^T. 6.5ml ©JBH:*>#. 
CS«?3-a-&*526ngCDffl*ljliLX U xnfcf>^;p 
IC#U 2. 59 y hT35^Rytl07^ hT*917l5M7* 

-#xb&. yn^y tc^-rsj:t^T#S7* 

HO Hi bit. #7*-J>*fSi'f , ^->*Tl&7.5 BlfcU 
©*S£T#fc&7"-;l/©±*l}&20ml *tt%©a 0 (C##r 

5ml©l. 5MHJ 

X-HCl,pH8.8 SJDA« X7'J-S-€-n-en/jN*7^fC 

#u mmzmz «**©o.5iihu 

x-hci, ph7t^l. i5tJS&ajajR.t^t)-a-fc. c© 

^»TB51.«ii«1t*fflV>T2(WI^X>«^ h 'J 9A/ 
lOOmM tt-fb^-hU 7ApH7.0 KAy 7 b 
COSISHK 0.5ml) S0.225i?n>*y h 



(7) #$¥8-15 1398 

2.2 

7 * - A 10, 11, 12, U&ZfUZ&Z'StS Z. t&WVi b 

[0 0 4 2] aBBCBUHfcfcT. 21. 8ml ©j8SS#fcig 
^$-B-fciK30mg©5fl*mAX 'J X P^X^>*y;HC^ 
b, 2 7y hT25#ffl, 107 <y hT20f$fflK.tfl57>.y h 
-ei5^M7*- *XL-fc. fi*©^f 77*— AtZttffr? 

otabfc. y;w»s$Miu&-f 77*-/x^iE@*sjn 

*.TX5'J-££b£-ti\ -t©iK*t?^fc±SMS»«f 
10 ffl^tt£S^*»ltc«fcD#ffib;fc. =&X7U-{C^a 
©1MHJX-HC1, pH 7.2SJD*., S&g&£^*tf?n/jN;fr 
^Alt^U ^©*7ACSffiSffii©$-l3:T-f77*- 

A**aatt&. #aia«*iiffiu i^y^h>^ 

*#y h^7©75 3>ffi^Tf®i1.SjSgB*ffl^T 
20mMi7X>K^- h U 7 A/lOOmM iglby h U 9 ApH7. 0 
l:A'v7 7-Mbt. ttffiffl^^mSWkSjyiWcJ: 
*-©-f 7 7*- A 9,10,ll,12,13Rm4S:^(C^ 

tr7"-;w^&nfcr t*«snfe. 

[0 0 4 3] BStiiB©^ 77*-AISSJr^T, -fV7 
^ *-A3-9 S-&tJX'JXP#X?> (WKE©Sf9^|g 

*KttfcWSfi©««l-3 ©a0lCff7<C5fefc*oT, 
j«©ftV»lB»'i«©fc»KJ:Da«a:7>*9-f KW> 
-7&#-5fcJ6KD h7*- (Rotofor » ;Mt5yH 
a. Uy? y E>F, ^;i/7*;vx7) ^ffl^m^saa 

»I-fe;l/ft>T?7>*5-1' h h2. 5-5 ) SrW 

^Hbfc. M^Htt. 6.7ml ©77Jl'77'f N2.5-5 £ 
15g ©R#t»^U «»L-fe**inA.T50iDl§afC'r 
SrilciDfTofc. Z.<DM$mt, □h7*-*-ClO 
30 7yK lt:T5NFffl^ ISffijgR^BESflStLT-en 
•eno. 1M«5KR^0. lM*Kft^- h U 9 ASrffl^T^Hb 
fc. 4.5*e>*56©iU^pH^-r-57>*7i' K777 

[0 0 4 4] -t^h'JXUa.-^- (Centrieluten 7 
5 3>t, x>A*-, TDfa-tyy) RtflO.OOOM 
w h^-7©-tr>h'Ja> (75n>?t) SfflW 
T©/t7y-^-. BP'S. 0.18HUXiTg®«tpH8.8, 100 
JRIVK 25-30 mA, 3^r|B]T?, -f77*-A*>&7>* 
5-f hSrHD^fc. ^77x^^X0-25 
40 (7rJK"/7) *m^X?)\>®.T&\Z&*)'( 7 7*— A 
SO. lMfi^b-^ h U 9 A fc/t y 7 7 b fc. C ©ifS* 
-C#fc5[i©7-;P©?>«fffl^S^«m*i!ltt> -fV7 
*-A4,5,6,7 RZf8%-£tSZ.t*7KLrz. -Y77*- 
A 4 \$U < 0*^©A> Hfc»*n&«». Jin«^Sr§ 
ttfcJItfcjSlgbT^S. 
[0 0 4 5] SlUB©^ 77*-ASB»tt, 77-?M 

v H^a^*^*i6©?S(c7b7*-*-»yx^5/ 
7SJn^.-5cticj;03S:ab/c. c©gS:^tc^T«, « 

«*iii:7>*7'f b/mm/V)i<Dm&mzwmm 

50 SiDAT. y;^y H©pH40E©^©^{^H^mm 



—1149— 



13 

SciSggKinx-s. 75#iy!©7V7 *- 9 (1500 

tf)V h -mm) *V- HH* & 2. 25-4. 25cdK7>'/;V 

U y;^y H«ct>t*L/&. VMMjMHI. <fV7 

A 10,U.12,13Stfl4*y^y H*>5^tBS-&, 
■fe>MJ3->-10 (753>tt) £JflV»TIH*Htafc 

[0 0 4 6] ^I/7*-*-»^*«J4, -fV7*-A 

XD^-ntC. ±DS<H$-tt«fc5tUT#^bfc<, X<? 

80Rtf260 mfc*<5R«OJt*fc^.V»«-r !1 1 ««T?# 
-5. fflm®2RZf3 (7V7*- ftX&L) C-fV7t 
-A©260 niWKiRIZ^-r-5280 nm©KJR<D^Jt^(A 
280 /A260 ) tt, 1.36±0.11 TfcO. — PS® 5 

Rtf6 (7V7*- #X&0) © AjSO /A26O ©*F^tfc 

^ttl.68±0.20t?ab5o -TV?*- £#14 £§rff;"»£[S£ 
ftLfc^-g-. sSS®283 Rtf586 ©¥*$ A 28 o /A260 It 
-W?ni.39±0.11&m.74±0.09T;&5. W 

V7*-Ai4«, -?-0#ft^Sfc^*-cab?)» ^©fc* 

*>*&BiJ&X^ WI/**"^,, ) Lai^©^lJ60i|2 
( KJfi U fc «k 3 fc * >^8f B £ UTQ-fe 7 7 n- 

X'JXn#X^>0¥«? A280 /Also J»ttl.91±0.04 

[0 0 4 7] tir^Lfei^H. -f V74— AHSHbf6<D 
fflfgfefttt, -f V7*-A4-13*^tf&*ife*.X!jXn 

httBH|3i©il|| 

t^lrn 1-7*- rtXLfc. 3.7 
#£4.8 ©Sl^pH*WT-57>*7-f M3-H&7"7y r- 

1 : 



(8) #I¥8-151398 

H*fc7*U7*-*XU Kfl-iSi® (-tr>HJ3->- 
10) UT8#£LT©7>*7'f r-£ISD|i&^fc&. 1* 
7 7 *- A9, 10, 11, 12RCA3^#fco 
[0 0 4 8] S^JSSgll 2 : S»I^lU X D#X^>-f V 
7*—A©->7JI^-£W'i 

*js^ 1 i:EitfciD(:Mifc'fV7*-ASiy;ii 

M©Lai ^©^ffifcftoTttSLifcxUXcitfx^ 
(-f 77*-A9^ei4©il-&W tt. 0.10-0. 15 M © 

10 ffifc^HJ^AKA'^r-^ftU JourdiaD^, J. B 
iol. Chem. 246,430(1971^) ©7j&£&*£1/T~>7;W 
»^**S»«rUfc. ~>7JH£g|gtt, 0.35M©fifEBI£ 
ffl^8O'CT3O^K©Jn*^Jt < tOttSeM>0^«K 
U ^flfiC^feit^, *g£fc^hU7AT;i ©*§&£*«! 
Lfc. #£T3xUXn#x?>ga®©S£g5rr5 
fc&tc, gip<t:UTkhxUXn^x5 1 >©75/ilE 
^J^W-rsm^-ttAx'jxnjpx^^^fflViT, 7*5 y 
K7*-HMSR75/-fe'f (Bradford Anal. Biochem. 
72, 248 (1976^) AM ^"5 y F#©#*rti2g£ffl 

37 Htt©**»ffi*fcttoTfTofc. XDXn*X5f 
>©^S 0 (Dz/TJl&CDWt LT&Lfcffi%:&m 1 
tC^T. 1'77^-Att, #-f3D©5'7Jl«©RIC« 
oTA*U ffiKtt (^77*- A9) W 
77*-A13) STWSaHT^-Dfc -fy7*— A9-1 

3 ttHi©y;n/->6-iot^ns. -fyy*- am 

©»tt. IE«tlr->7^^»£a!lS-rs©tC^+5)-T 
355. r©-f7 7*-A©->7;l-'t^»tt. 4MH7 
7*-A<h©ffi*n$£IEF y;i/±©^|ifC«kl3«ISb 
fc. -f7 7*-A 5-8 (HS*Jt4) ©->7Jl^^fr» 

[0049] 



[0 0 5 0] HiSgi]3 
7^- A©Sfe 



77*-A 

-TV7 + -A 13 

>fV7t-A 12 

^V7t-A 11 

-fy^J-A 18 

-T774--A 9 

-f V7*-AS^5(9-14) 
a»ftii U x g flx^w y 



12. 9±0. 5 
11.8±0. 2 
U.0±0. 2 
9. 8±0. 3 
8. 9±0. 6 
11. 3±0. 2 

Onm fc***R. ^yyVy^-YmBmTy^-BLO- 

x'jxd3j*x5 ; >©ria ic<to»«fL. 



*««|lt:E*LfcaDCmiBb&'fy7.*-Att, 28 59 X.X 'J X □ J}?X5 1 >©aS-^bfc. ffiS^J&^iD 
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15 



16 



iT^^HtJ-vt-f (Cotes m Nature 191, 1065 
(1961*) ) fcffll^T, ffi*H >k*#£ft*MfiH4£fc 

* - A#i« »«*K> If tfjtffitt & -5 1 5 
77* - A ©*B*H > H#JtfiH£©ii*iftffi£ fcfc S L 

£ffi£ttjrfs®eRiiarmLT. u/mgxuxotfx 

[0 0 5 1] «2 C&T, " n " ttJfc»tt«IC*#T * 

ifciSttlUlCWl/. U/mgX U 7 D #X? U ^ 7"? 
F», 280nm ©®iR. 7-Wi/7yt-fXB^77 
F7*-FSeR7>7lM'©i|iSmfc<£D&5tl.;fc. -fV a? 
7*-A9-14Sr^tJ»fiLfcia*.Sl^.XUXD#X9 1 > 
£7*7<7 H7t-I«ie«7yt'fOWtl/TI^ 
&. "n" «7"7<y F7*- Fgai^yir-f tc<k£fr* 



♦ flfCtt. 7*7? F7*-F7y*^£fro&l$j£tt?V>< 
5. 

[0 0 5 2] Mi£©Lai *©#ftfc±0»«bfc. -f V 
7 * - A 9 frb 14©iE^ Sr^tfX U X n tfx? 1 
RIA MM > h'##«T©tl*P t LTffl V>fc. 

[0 0 5 3] U/mgXU7D#X?>#U^7*5 1 F<kLT 
*an*««JtfiHttt, 0.807mg I'J7D*If>#»J 
<7>F/Ai8o S»tj-5rt»C«tt) U/A2 8 o fc^jftr* 

ft (1.345 mg/Ase. ) KXU 7D#X?>«ig6®©g 
SMe^TS (i®60M%» Davis Biochemistry 26, 
2633 (1987*) ) £ ifc«fc 0**5. ClpLT 

*©, mgXU^n#x^>#U^7*^F/A 2 .o CTfc 
1.345 ngXUXO #X^>/A 2 so X0.60mg#U^ 
7 r 5 i F/D8XU7xD3ltx9 1 >=0.807 mg# U ^7*^ F/A 
2«o ) Sfct, U/mgXUXn3l?xg 1 >5i?U^7' 

^PfcUTaSttfcttfirttK:. 777*- 0.60 mg# 
U F/mgX'J 7 D#X?>8gB»WtT, 0/ 

mgx >j 7 n#x^>«aa* t L.T«sn*iwsttft« 

[0 0 5 4] 
K2] 





U/mg *!I"W-K 












4V7*-i. 






n 


<A280J:&) 


n 


CRI A*9) 


n 


14 


289, 


400±3. 100 


2 


205, 8G0±37. 700 


2 


36 6. 700±55. 90 0 


2 


13 


307. 


600±30, 600 


4 


258. 700±5 9. 50 0 


5 


3 37, 200±40, 200 


5 


1 2 


2 7 5, 


200±55. 600 


4 


258. 400±41. 700 


5 


287. 700±42. 600 


5 


11 


2 8 2. 


700±41, 100 


3 


255, 800±67. 30 0 


4 


251. 400±62. 70 0 


4 


1 0 


18 8, 


000±1. 900 


1 


1 70. 300±34. 500 


3 


171. 900±31. 600 


3 


9 








96, 600±46. 700 


2 


113. 600±39. 600 


2 


8 


6 5. 


2 00±3. 800 


1 


70, 600±4, 100 


1 


61, 00 0±3, 500 


1 


7 


46. 


200±5. 800 


1 


50. 30 0±6. 300 


1 


42. 800±5. 400 


1 


5 


16. 


600±1. 700 


1 


18. 300±1. 900 


1 


1 5, 50 0±1. 600 


1 



[0 0 5 5] S2©r-^ttifc, 02A.2B RZf2C\zm 

*H >b , #gtt*HV7*-A#ll tty7M§fi 
©MfcfcUT*flrr*;:i -f77*-All-14 

(Jintt, -fV7*- A14©£S£:7"5i> F7*~ F7 40 

F 7 *- FMtt-f V 7 * - A141C t o T <k 0 IE«tT* 
•5. #en^»^a^J5:< A280 ici^ft 

< ©->7;PK**-r 51 'J 7 otfX^W V 7 A© 
**h >e#Jt»ttffiftv>0ii. cne©-r V7*-a 

7*-A9ft«13Sittm3>7* ( 125 I) T*»U 
*©5yMC*S^U75>X*S«Jgbt. ««*« 50 



-f 7 7 *- A 9 <fc r> -f V 7 *-A13©7j7jt?5>& 0 

[0 0 5 6] gliSgH :Q-fe77P-X^n?hy77 
^-!C.fc-5ifl»%;tX'J7a#X^W V7*- AS-& 
*>©gffl 

ilKB©Lin ©^i£tC<fc3M^&*.X'J7n#X5 1 >©£ 
S*^#fc«eBafeSU^fflfi*fittllx, 10mMFUX,pH7.2 
TSWSSUfc. SSflig&tt, ^ip<hLT-7->jfa»7 
;l/75 >£ffl W77 7 H 7* - KSIISf 7 7 t-f 
fc«fc0ft£Lfc. 40mg©£M£f|£-^,£:19.6 ml ©^ 
^IC20mM IC^5<tp(CCuS0 4 ZtBH, 0.455 7n>* 
>7 h^7©7^;V*-Ti®SL. iffeoT lOmM FU 
X, pH 6.8*^7.0 ^ffl^T4'CT*S'(t;UfcQ-fe7r 
D-77r-7h7n- (7 7;l/7y7tt) 
^>7F#'Ja.-A 4ml (itSS1.05cm, itg 2.2cm) ©* 
7AIC«Lfc. *7A§i0 2f&Si©H 
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i!©?&£^T6<@©#7A£»J*Kqii!t 
U IS^LfcxUxntfx^WVX^-Ail^SrM 

[0 0 5 7] TJ^AIi, *7A$*®6*^9fg©OT 
©j£#J&>Sfc*foH««ifc BP^. *7itlH 150mM 
Bt&, lmM ^'Jv>, 20 CuS0 4 , 6MK5g,NaOH TpH 
4. 7fcSifi ; *7A#2B, 200 mM lmM ^ U -> 

>, 20 yM CuSO* , 6M mm. Na0HTpH4.7 Kplt ; 7J 
5A#3«. 250mM lmM ^'J-». 20wM CuS0 4 , 

6M K^.NaOH TpH4.7 (CPS ; 7J7A#4«U 300mM & 
Wi, lmM ^U5/>,20 uH C11SO4 , 6M K^, NaOHTpH 

4.7lcf3g ;*7A #5 tt, 150mM #fk, lmM yjv' 
>, 20 tfM CuS0< , 6M ; *7AI6H 300mMSfc 
£, lmM tfV~/>, 20yM CuS04 , 6M m?fn?ifc&L 
&. #7A©pHW:. #*7AS*7A$1© 8^Sllfg 
©lOmMMJX-HCl, 55mM NaCl , 20^M C11SO4 , pH 7© 

etc j:d»ph nzmmztt. me. 

l/fcl U X D#If V 7 lOmMHJ 
X-HC1, 140mM NaCl,20/iM CuSO 4 , pH 7. OTiJfe^-rS C 

[0 0 5 8] #*5A*^Stil$-&7t'f V7*-A©y 
-;P£iSfigL75 3>ir>M)r]->-lO ftH«8l 

6 b, -en-en* 5 ai-6 jj»6*ma*fciB3tbfcxu 

XOtfx^W 77*-Ail£!8)£g-r. 0 3 ©£*§»© 

To £©#7A£5mM §t&, lmM 20yM CuSO 

VX#-A?l-&«!l£\ ffl&©*?*£ffl^T#7A;^£>}§ 
fc^V7*-Ag£&£S6taWi£©Lai ^©fsfciCJ: 
[0 0 5 9] g^SSgq 5 :Q-fc7 7P-X©fo)H5)K£ffl 



18 



*ffi©^j£IC^T«, XUXD^X^WVy^-AtepH 

WBUfca«fataxu^n#x?>^r*»s. ^womg 

©£3 a R/nl y;p©«£TQ-fe 7 7 n -X # 5? A 
bfc. 7J?A£. 7J7A&a©i&2{g©10mM 

MJX-HC1, pH7.0T, ^!C7J7A$*©S«]10f&©2iiiM 
SK/lmM ^iJ-»/20//M CuS04 /6MS^ (pH*54.8) 

-r-axuxn^x^wv^^-A^SiO^^fc. *58 
iO &fc£im2ffi©->7)l/g£-&tM V7*-A&. *?}2mM 
»K/6M^*/lmM ^U-»/20fiM CuS0« 
T40mMft®/6MKsft/l iMJ»>/20/ill CuSO 4 (pH #54) 
£-C©£UE£ffl^T#7AA>S&ffl3-t>:fc. £JE©£& 

»ti7a7A$a©^4of&T«t.o. ijy^m.tmmm. 

B#M<gpHfC3>E>-r©£att3£<*pH£6-8.5 ©«Sffi«CT 
£©£+#&*© bUX$«S£^tj£8l;:*iD;fc. 7 

^x^-ut. S4 », r©^st<tos^-r^rt*t 
a? T€r*-f v?*- A8-n©#si£^-r. ^E&^fc^ 

^TTJ^AICie^UfcS*©^ V7*-A12-14 £ 10m 
M h 'J X-HC1 , 140mM NaCl , 20 wM CuSO 4 (pH 7.0) 
*aWKT?**M-«Jli:JcJ:D*mLfc. Lai ^©*JS 
«2CIB«L.&*5C, l«^nvh^77-f- ttv» 

[0 0 6 0] »%g!)6 :atty'J3S/l/~^3>«ttft 



50 



»t s b b x u x □ gig>gii& 

A. h hxU*n#x?>*W6M*:©*MS 

x ij x n #x? >©7 s / wsm<owtfikxnm<omii 

->3>gEftf^til©^j*«r. 06A-CR^OTfC^bfc. 
[0 0 6 1] KTOfrU^S^M-yF^-f-T-S. 

[0 0 6 2] 
[^3] 



[Asn^, Ser6) EPO: 5' CGCCCACCAMCCTCMjCTGTGACAGCCGA 3' 
[AanS, Serll] EPO: 5.' ATCTGTACAACCGAAGCCTGGAGAGGT 3' 
(Asn69) EPO: 5' GGGCCTGGCCAicCTGTCGGAAG 3' 
[Asnl24j EPO: 5 t TCCCCTCCAGATAAIGCCTCAGCTGC 3' 
[A3nl25, Ser 127] EPO: 5' CAGATGCG&ACTCAICIGCTCCAC 3' 
CA3nl€3, Serl65] EPO: 5* AGGCCTGCAGGAA1GGG&GCAGATGACCAGGTG 3' 
[Thrl25] EPO: 5« TCCAGATGCG&CCTCAGCTGCTC 3' 
[Prol24, Thrl25] E PO: 5' CCTCCAGATCCG&CCTCAGCTGC 3« 



[0 0 6 3] T*S£§l^fcnK>«, friZ.-Qm\s1t7 

5 /8wtso7s ;wLtn*m>vi£*nimft* 



50 



[0 0 6 4] [Asn* ,Ser 6 



]EP0tt, Asn 4 (CN-^Un-> 
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l/-5/3>fi^S#Jna*«fc»fc««bfc. [Asn 9 ,S 
er ll ]EPOB, Asn 9 JCN-^U U-yV-z/s >8S&£ttin 
a*5fc»fc«|ISbfc. [Asn 69 ]EP0&, Asn 69fcN-^U 

^^\s-is3>m&*ttm2#ztt®\zm&vTco [asd 

125 ,Ser 127 ]EPOtt, Asn 125 ICN-^U n->V">3 > 
^fi^^Jn^ii:^)fei6(r»^bfCo [Thr 125 ]EP0&tf[P* 



*ro 124 ,Thr 125 ]EP0tt, Thr 125 fcO-y>j3 5/I/- 

[0 0 6 5] aT©*U=f5C^l/*?H^5^fV- 

[0 0 6 6] 
[*4] 



'V3 



[Asn^9, Thr^l) EPO: 5 1 GGGCCTGGCCAA£CTG£CAGAAGCTGTC 3 

[Ser68, . Asn69, Thr^l) EPO: 

5' CAGGGCCTGICCMCCTGAC^GAAGCTGTC 3 1 

[Ash* 2 *, Thrl27) E PO: 5 1 CAGATGCGM£TCAA£££CTCCAC 3" 

[Asnl 2 ^, Thr 127 , Thr*-31) EP0: 

5 1 ATGCGMCTCAA££SCTCCACTCA£jBACAATCACT 3 1 

[ Pro 124 / Asn*", Serl27) EP0 : 

5' CCAGAT£CAAaiTCAI£TGCTCCACTC 3' 

[Prol 2 *, .Thrl-27) EP0: 

5' CCAGAT^CAfAlTCAACAGCTCCACTC 3" 



[Thrl25 / Thrl26] E pQ: 5* CCAGATGCGACMCAGCTGCTCCA 3' 



[0 0 6 7] [Pro 124 ,Thr 125 ,Thr 126 ,Thr 131 ]EP0 : 
[Pro 124 ,Thr 125 ]EP0 cDNA fr&IM&UT, :*Urf*£ 
I/*? 1 H y y-( V- 5 ' AGATCCGACCACCGCTGCTCCAC 3 ' 30 
£fflV>T[Pro 124 ,Thr 125 ,Thr 126 ]EP0SfPWUfc. b 
*U^jrl/*3=-F^5-f V-5' TGCTCCACTC 
ACAACAATCACTG 3 ' £ffl^T[Pro 124 ,Thr 125 ,Thr 126 , 
Thr 131 ]EPO*flsffib£. 

[0 0 6 8] [Asn^Thr 71 ]EP0Rtf[Ser 68 ,Asn 69 ,Th 
r 7l ]BP0te Asn 69 fcN-yj xi/U-iss >gBffi£ttJn 

lC#?^Lfco [Asn 125 ,Thr 127 ]EP0, [Asd 125 , Th 
r 127 ,Thr 131 ]EP0, [Pro 124 ,Asn 125 ,Ser 127 ] EPO R 
tf[Pro 124 ,Asn 125 ,Thr 127 ]EP0«Asn 125 fcN-^Un 40 

—>3>SiiaiS**fc8&fc«»b&. [Thr 125 ,Thr 
126 ]EP0, Rtf[Pro 124 , Thr 1 2 5 ,Thr 126 ,Ser 131 ]EP0 
ttThr 125 fcO-ifU 3 5/ a £ 

[0 0 6 9] <>HhD^^SfflXU^n>Px?>DN 
A Ott&te, pUC 8+©fc hXUXn^X^>cDNA^D 
— X ZfyX^ H Hul3 (Law 3?Proc Natl. Acad. Sc 
i. 83, 6920 (198650 ) T&£ 0 Hul3*>&R*Sn& 50 



7^X^ FDNA BstEIIRtfBglll MEgiTWBf 
€m*ii^«L, yx^'J-> (GeneClean , TM) * 

* hRr/Si§7c (bio loift) *6«anfc#ifc«fflv> 

T810 jftS»(bp)XUXD#X^>DNA 
Wl/^SSMBUfc. y^X^H pBRgHuEPOteW&OLin 
»HFfcE«3WftS<t5«*fc»Ab&BMfflI 77^> 

h0j;^xuxD^if>yyAiefmo pb 

RgHuEPO teXBstEIIRtfBglll TiSfcU 6517 bp *\>? 

0««£K£oTIGTl£#£<, pEC-1 
pDSVL(Lin«pWfcE*^»0, X^SBlC^T) £BamHI 

&2.8 +o^-X(kb) BamHI7^^^>h$:C:ntca^ 

Ufco 

[0 0 7 0] *f >K hn36«*ft«-*«DNA £fefflT 
Sfc»fc, pEC-1 £BamHI XtfBglll TiZJBrU 820 bp 
XUXa#Xf> cDNA 75^>h**)Bbfc. -tl 
£ml3mpl8 OBamHI 1M h KiUSLml3-EC-l*fPffl L 
&. Kunkei^f Methods in Enzymol. 154, 367 (1987 
*£) RZf Messing, Methods in Enzymol. 101, 20 (19 
83^) fc«tDE«SnT^saQC ml3-EC-lfc«SSd 
*fc*HaRZ1032«O±fi**6-*«DNA 
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Tz. -f>lfha&«aE«©&«&lc. miug ©-#HDN 
A Rtf0.2 piole ©WM©-&^7-fV-©ia<£6inl 
Mgffim (250 mMHJXpH7.8, 50mM MgCl 2 R^50mM^ 

--i)>*f£?Zt£lb\Z, E££ft£r*T10yl \Zffi& 

u cojB^«&85 , CTr5»iBnpji!H/fc«a»*-e?iMji 

Lfc. «KftEJS©£»K:, dTTP, dATP, dGTP, dCTP Rtf 
ATP (£T10wM) 0#2.5ml £Jjn;L> 
(ia=7H *»8DNA #'J*5~ fef (i'>/')77 
^ > h) Rtf 1 w I ( 1 on y h) ©T4 DNAU ptf— tf 

^©Messing ©i^C^BIBJM 109 (Yanisch-Perron 
« Gene 33, 103 (1985 m ) £«MEaTSfc©k:A 

[0 0 7 1] f-f7rl/>->til' (differenf ial) /W 
>"74Af9- ta--f >^7>h*^^W7-tt) \Z® 

Lit. co7^;w^-*lni«M!rc«jiS*fc«. 1XSDS 

£-§tf60'C©6XSSC *T1 iSW&fiLfc. /Vf^U^ 
-fif~>3>©fc©K:. WfSCD^'Jrf^^V^H^ 
-fv- (8pmoles) KT4#U*£M-g 1 F*:J----tfRtf 
r 32 P &8ATP -TStfHMIU yj)V?-tmz. [Asn 

124 ] ^SStw^^Ttt37t:-^ [Asn 4 ,Ser 6 ] ^ 
&SlC^-ttt55'CT, [Thr 125 ] StttPro 124 ,Thr 

125 ] ^SSlCOHT«65'CT, &tf[Asn 9 ,Ser"] 
RtfCAsn 163 ,Ser 165 ] S?^S(COViT«70 < CT 6X 
SSC . 0. 5XSDSRmOOig/ml1t<5rifif : FDNA ^-C-lft&fi 
hit. SB. 7w;^-*^fiJCT6XSSC £fflV>T3 

CT. £©&, ^©XUXn^X^^cDNAE^JS^-r 

XSSC Tift#Lfc. rne.©*#TTiH4©;w^>j^ 

-f-fe-v'3>'>^;P*^-r^D->S:^U. JM 109 
^x-f>^-5*-^g>E«4>«ftt, 7XA"7*X 

tux x u*->x.zr?u u >ax^©^«sxAA(# 

ftT-5ii&^L/fc. [Asn 4 ,Ser 6 ],[Asn» .Ser^LU 
sn 69 ], [Asn 124 ],[Asn 125 ],[Ser 127 ],[Asn 163 ,Ser 
165 ],[Thr 125 ] RtftPro 124 ,Thr 125 ] ©SHb£fi# 
-rS-M^ml3 EC-1 DNAte. jt$& (Holmes^Anal.Bio 
chem 117, 193 (1981 m K«fc D JM 109 ^SS£&81fl& 
fr*>®W.Ltc. £©DNA £BstElI&tfXboII TfSJISrU 
810 bpXUXQjJWx^DNA 77^>hS*ltl 
fc. pEC-1 fi, Bstll -cgjgfb&StBglll TSBft^Br 

u ^©te^^fc^^^hros' «ffi«7 

;i/*U^X7r^— ^Srffl^TlO mM pH 8*T? 

60*CT60^ffiiU 810 bp BstElI-Bglll?? 
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Kl*T*fc^5X5H (PEC-X <h#«> ^HTX \$®* 

[0 0 7 2] t hXUXntfx^E^tJRtftAsn 4 ,Ser 
5 ],[Asn 9 ,Ser"], [Asn 89 ], [Asn 124 ],[Asn 125 ,Ser 
127 ],[Asn 16a ,Ser lS5 ],[Thr 126 ] Rtf[Pro 124 ,Tbr 
I" IXUXn^x^^DNA^D-Xt^-T-S^ft 
©cDNA?D-M3u XVi' hD^l^— >3>t«tOC0S- 
20 1 mm, (ATCC No. CRL-1650)lCh5>7.7x^ hbfc. 

cos-i mm\t, ¥*a5wm^6iniRL. gas (sx^ji&je 

Jfil»S^ IX L-iW* 5 >/^x-> ij >/X h h V 

-f->> (7-fcf>iMx>7^:7^tt) frStrjOir* 
>ya(Dulbecoo)©3fe^^®«) Tifc#U 4X10 6 ce 
ll8/il©«*T?H«»IS*fc. 1ml ©ijffljfi£\ xl^h 

100 *>e.200 wg ©S#DNA Rr/liJXnspX^^^ 
fr*>20ug <D7?X 5 KDNA ©#ft 
T. A-f*5y F5>— (Bio-Rad Gene Pulse 
^ r , TM) SrfflVJT> 25^ truyyvv YlkUimt^JV 
h-VXUi; bU^-'y 3 >L1t. lV^hP#>-> 

3>u&ifflBas, oteetM ao2xio 6 

<@t?5 «i ©»»"t» Kttaufc. 8a© 2^e>4 ^mfii. 

5ml 0«f»ft«»T?it*J(l*&. Il/?fD#V->3 
>©3 *>?.5 0^, (conditioned ) 1SJ6£*|I* 

[0 0 7 3] B.X>JXD#X?>S(K#©«tt#*f 
ta^©Egrie ^©^fetCfi£oTRIA Sfrofc. x'JXa 

50 «it 4 jnffiv>7XA*'f^75'-fe'f (Cotes (CO; 

[0 0 7 4] 'f>HhDI'JXn5t?l9 1 >gttH Isco 
ve^J.Cell Physiol. 83, 309-320 (1974*f) (ciOIB 

Ufc. t h#H8B)iSS*©#WkiSefla$, 
W-^yi/3> (ficoll-paque cushion) ±"TJgg^Jffif 

i&ICIscoveWig^Tifc&Lfc. 0.9X^? 

[0 0 7 5] ^3>A lCte«bfcJ;5lC, COS JHft 

tt. RIA S^^«3nx-^7yfe-ftCj:D, 
©COS Mlft±«*>t>T»*rUfc. fcha*E59©xUX 
D#x^>«. Kra©»fffc±DftJfeU£MA Sttfcifc 
f-S-f >HhD«tt$*L-fc. «H#©[A8n«»]BP0. [As 
n 125 ,Ser 12 ' ]EP0, [Thr 125 ]EP0, R^fPro' 24 ,Thr 
125 ]EP0tt, RIA gttlCJtr^-f >£M3«ttftjj«U 
(•k^-> 3 >c T^-r^i^tc) j|JnM*^%«Sr* 
59 TSCtSffiBJLfc. cn6©«Ul#:tt, XUXD^x 
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[0 0 7 6 J C.frXX^T'D-y hftVr 

cDNATh7>X7x^ FLfcCOS Sfflg&#>S#fc5-20 U£ 
^tJ-3£»o±il^, £-tf-¥ftxUxa#X7->#U 

7U-X1:1 © 20-80wl Sr^gttKtlfcin^. gfiT 
1 R$R]ft&Lfc. C U PBS -Cft#U w 

lHB£4B*fc*«ftRaU&. Cl©ii&£15!%;SDS-#y 

n-xic&LT, ^xiaxuxatfx^^/^n- 
7\^tt#©S"a#j£ffl<^T. Bumette!¥ Anal. Bioche 
m. 112, 195-203 (1981^) RtfElliot^ Gene 79,167- 
180 (1989¥) KfB«3nT^SaO(OXX^>»«f 
K«Ufc. £©«k 5 &«#©-:? <kLT9G8A;gtElliotd 
(1989^) Blood 74,Supp. 1, A. 1228{CfEI££tlTV* 

[0 0 7 7] [Asn 69 ]EP0Rtf[Asn 125 ,Ser 127 ]EP0 cDN 

a -chv>x:?x?Mx/fccos Mfa±mm<Dftmt. t 

h E&*E?fJ©X>J XD#x^>tit^LTgeM©-9-'f 
£toHHB£**fc**S**LTV** (07 ) . [Thr 



24 



*&ffllr»ft««tt. t hfi*E*fl©X'JXO#X5P>£Jt 

«bTseg©-y-fx^*iipuT^sri^Lfc. - 

5 (08 ) . 
[0 0 7 8] D.I'JXPfaf >SHKft-f 



i0 



a? 



X'JXn#X^>gHH#[Thr t25 ]EP0tt, -fe*-> 3 >A 
©§B*ffiD(-«ttSSLfc. [Thr l » ] 
810 bpOX'JXdtfX^cDNA^^^Mi, [Thr 
125 ] 9Z®&&&-£ts77ZS. FpEC £BstEIIRtflBglI 
I •e^K'T-SitlCfcDWL. pDS a 2 ©&«#-?& 
SpDECAI::;i©7^*>h£»i{gLfc. pDS a2lt 
#figtr «fc D#8HI«K£a£#*?r*©*llfcWffiH# 

501,904f;:|2*c3ttT^-5. pDEC A«, JETF©g!pg 
ICtOpDS a 236»6RWUfc: 

(1) pDS a2©HindIII gBfi«, Hindlll TpDS a2 DN 

a &«j»fu ±mmm #u/9— 8 wsvy^if 

*>F) RtfdNTPs THindlll #»*SS£$lSU 75 
fcStffc. C©*gmTi!ffc75X= FtfpDS «2AH T 
[0 0 7 9] (2) pDS a 2 AH £Sal ITSJBrU £n 

*-<&-g-trsv40X7 r 7'fXv'^;i/£^rr^-8-jE£^u rf 

KT©IB^J^Wbfc. 
[00 8 0] 
«5] 



125 ]EP0, Rtf[Pro 124 ,Thr 125 ]EP0 cDNA Th7>X 
7x* FLfcCOS «fi*>6#fc±fi«©ll-yu*^— t>* 

5 ' TCGAGGAACTGAAAAACCAGAAAGTTAACTGGTAAGTTTAGT 



CTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCA 



AAGAACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGTACGG 



AAGTGTTACTTCTGCTCTAAAAGCTGCTGCAACAAGCTGGTCGACC 3 ' 



[0 0 8 1] ^©i&S&T^fcT^XS FtfpDS a 2-AH 
X75-f XT&-5,, (3)pDSa2 AH X7"7-fXH Sail 40 
"CfllKU T4 DNA#'J*5— fef&tfdNTPs Ttf**Sg£ 
fflS-f * Z ttC<t 0 75> hX> FlfcLfc. 820 bp. Ba 
mHI-Bglll k hX'JXD/px^^DNA^^^^Oht*. 
^D7J&K:±D75>Fx>Fft;U 75X5 Ffc&IS 
U&. COi^r^f^^XS. F^pDECT&S. 

[0 0 8 2] (4)pDEC H, KpnIRtfPvuII TflHRU U 
3? h>7 dung bean ) fcfT?ft3£5fcS8£*!lS 
T-&rttJ:0^5>hx>FftLfc. ffltfcKpnl 
-PvuII77^>F*^S-&S&*icSaifaL., ^© 
S&SS-p^fcT^XS F#pDECAT&5. [Thr 125 ] X 50 



•J X n #X^>cDNA£^fr 75 X 5 FpDEC A SrDHFR-* 
»CH0 «il;h7>X7i? FLfc. CHO $BJ®Tfc£L 
fcigH>770 ml £ 1 ^Jl< b^tf^f &t/-.y F:t7©*>7 
l/>*ffl«rvrW8U 10 mM HJX-HC1 ,PH 8.6TMm 

^*34 mi iztLzz-vrnvrmmLtc. mmmm-mn 

ml) ^Cigaf»tT?jp«flsL/&Q-fe7rn-X7r- 
XF7n-*5A(5ml^^ F^'J^-A) tCfldU 10 m 
M F'JX-HCl ,pH 8.6*©0-250 mM NaCl vmmtjmz 
.toT^tB^-B-fc. # 5 A7 5:7 >-3 >©-&£. 

muxm-ifv iti— wwm ur, sds-pagex«ief 
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&-7-)V*\Hf!7 (Vydac) C4 #7A (214TPB20 
30 ; Ifig 1 cm ; 1. 8-2. 5 ml 1y F# U a. -A ; 0. 34ml/ 
ft) tCgiU 10 mM HJ7-HC1, pH 7.01C^$*fc20 

%x*y-;u©#5Agft©2 f&ffiTtt#bfc. 

7AS 20-94%X^/-;l/O10 mM HJ7-HC1, pH 7.0 
Oit^eTSHiLfc. 7*-Jl/ft*». 10mMHJ7-HC 
1, pH 7.0T?:f&S?U Q-t7rn-X7r-Xh7D- 
TJ^AKftLfc. 10 mM MJ7-HC1, PH7.0 

K£f£20 mM fxymj-h'jyj** 250 mMNaCl, pH 
7.0T?i§tiJ£ii-fc. «SLfc[Thr 125 ] ^-;P*IEF IC 10 
<fcO##rU 09 IC^bfco EPOS^frtt, ffifi (Cotes 

&. 

[0 0 8 3] K±(C, *8H£*®ff£LV>*)Ktttt* 
fflWTKMbfcjW, ctt&o»Klcl8Jfe3n*t>©Trtt 

imsawwtvm 20 
[01] £©0«. ftfSlLfci&^&^x'jxntfx^ 

U->l-lltt, W->l©J:D#»tt (ApI) *6U- 
>HtC^5«fcDKtt (ffipl) STO'f V7*-A&* 
?. - A9-14©&£lfe£-£tI»fl Lfci!&*&A. 

iiJxnfefH, yjV©£*jlS©l/->^sn 

[0 2 A] £©0ti. lU70#If>#»J^fl«© 
mgS 0 ©ax>y r- t bTSSn*&-f V 7 *- A<ZW > 

7*- Afi«». 7*9 y H7*-HSaR7yfe^{C«t 

[02 B] COBB, X'JXOtfX^tfU^T^F© 
KS 0 ©n.- y h t LT%2nz&-{ V 7*-A©-f > 
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7**©*©«HH*£jST. 6x>J7n#x^Wy 
7tf-A$K«. 280mm ©©JRlriD^L-fco 

[02 C] £©0tt, xiJxn#x5 1 >#'J^7? 1 H© 
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7;H6ffl»©ffiHH«*^-r. #i'Jxn#ifHV 

7* -&mmmu ic^oajgufc. 

[0 3] C©0«, *#<OSft5i'f*>$Ii'DYh 
^7 7W , -tC«t0iafibfcffi*ftAX>J7n*X5 L >"f 

y 7 *-A©KJ6l/fcjB^*o»«fffl»«j«««*IS¥ 

i-6 ©y;n^->«, ^-n^n. isomM »k 

pH 4.7, 150mMBm (#I8«) , 200mM pH 4.7 , 
250mM I^KpH 4.7, 300mM ft& pH 4.7 Xtt300mM ftg 
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-7?DYh^77^-!£Q-t77D-WD-7h^7 
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> if 7,7- y -J**?, ztommmt. m5\z*-?£.?\z 

[06 B] H©0«, khXU7D#X9 1 >S^©^ 
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•7h»WS*-r. S«1^©[Asd 8 .Ser 11 ], EP0, [As 
n 69 ]EP0, [Asn 125 ,Ser' 27 ]EP0, R^[Pro 124 ,Thr 

125 ]EP0tt, &6SW6 icE«bfcaoic«^$n^>. ii 

iD^*fttlSi^t^V^^©[Pro 12s ,Thr 127 ]EP 
0, [Asn 128 , Ser' 2 8 ]EP0Rr/[Thr 125 , Ser 1 2 7 ]EP0S: 
ifcl5E©fc*lCSr. 

[08] Ji©0tt, bhE^UXntfxg^Rtfx'J 

xd#x5f>«m*©cos i»ifla±a?at©N-^u7J^— e 

Ma^©7x7^>7D>y hftmZm?. SM^©[Thr 
125 ]EP0Rtf[Pro 12< ,Thr 125 ]EP0tt. *JS«3J6 CE« 
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